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journal homepage: www.elsevier .com/locate/pbiomolbioEditorialNovel technologies as drivers of progress in cardiac biophysicsThe title is a red herring, of course. It points to a typical ‘chicken-
and-egg question’: whether progress (in biomedical research and
elsewhere) is driven per se by new technologies, or vice versa.
Naturally, both scenarios exist. Optical mapping of function-
reporting ﬂuorescent dyes that can be washed into tissue via the
vasculature, for example, has spawned huge improvements in
spatio-temporal resolution of cardiac electrophysiology observa-
tion (Herron et al., 2012). However, this has not addressed our
inability to track electrophysiological properties of speciﬁc cell
populations, including non-myocytes (Kohl et al., 1992), in an elec-
trically integrated organ such as the heart (Kohl and Gourdie,
2014) e a question whose exploration required new technologies,
such as genetically-encoded ﬂuorescent reporters of cell-type spe-
ciﬁc function (Knopfel, 2012). In addition to longitudinal develop-
ments in a speciﬁc research area, there is immense potential for
technological and knowledge-based progress, driven by lateral
transfer of know-how between neighbouring disciplines. An
example here is the emerging use of optogentic tools to alter the
electrical behaviour of cardiac cells in situ (Entcheva, 2013) using
approaches that were originally pioneered for neuroscience
(Deisseroth et al., 2006).
The focus of this issue, therefore, is better described as an illus-
tration of the interplay of advanced technologies, clever experi-
mental design, and insightful analysis e an interaction that often
involves the combination of experimental and theoretical ap-
proaches e in a bid to advance our conceptual insight into cardiac
biophysics (Quinn and Kohl, 2013).
The present volume of Progress in Biophysics and Molecular
Biology is loosely associated with the 2013 International Workshop
on Cardiac Mechano-Electric Feedback and Arrhythmias at Oxford. It
continues a series of PBMB editions over the past 15 years linked to
the same event, with the most recent previous edition dedicated to
The Beating Heart (Kohl et al., 2012). We are thankful to PBMB for
this opportunity, and for their support of this highly interdisci-
plinary ﬁeld with contributions from leading investigators whose
complimentary but different research foci would rarely bring
them together in one research meeting or scientiﬁc journal.
The present volume contains a selection of original research
communications and reviews. The ﬁrst paper (Quinn et al., 2014)
links back to the above mentioned series of prior PBMB issues on
cardiac mechanoeelectric interactions, and provides an update,
whose direct comparison with a 2003 view by nearly the same au-
thors (Kohl and Ravens, 2003) allows one to compare and contrast
the state of play, and expectations, one decade apart.
The next seven papers are all concerned with different facets of
mechano-sensitive responses, approaching the topic from a widehttp://dx.doi.org/10.1016/j.pbiomolbio.2014.08.014
0079-6107/© 2014 Elsevier Ltd. This is an open access article under the CC BY-NC-ND lirange of viewpoints, bracketed by the latest research into nuclear
mechano-sensing (Fedorchak et al., 2014) at one end, and an
intriguing reminder of 150-year old insight into the physiological
relevance of cardiovascular mechano-reception at the other
(Schaefer et al., 2014). Between these, we learn about mechanical
modulation of cardiomyocyte cellular organisation (Dhein et al.,
2014), load-dependency of cardiac single cell (Iribe et al., 2014)
and tissue preparations (Solovyova et al., 2014), and how mechan-
ical alteration of electrical activity may either cause arrhythmias
(Seo et al., 2014) or be potentially helpful in pacing the heart
(Livneh et al., 2014).
The next three papers highlight the translational dimension of
cardiac biophysics research, showing how insight from the lab-
bench may indeed help in understanding clinically relevant sce-
narios, including both ventricular (Benoist et al., 2014) and atrial
(Verheule et al., 2014) arrhythmia mechanisms, as well as their
diagnosis (Ravelli et al., 2014).
It goes without saying that much of the recent progress in both
basic and applied cardiac biophysics has beneﬁtted immensely
from new imaging approaches and the increasingly automated an-
alyses of the large data sets these techniques generate. A set of six
papers reviews the roles of images in cardiac computational model-
ling (Lamata et al., 2014), provides new insight into cardiac defor-
mation tracking (Lohezic et al., 2014), the prediction of tissue re-
modelling after myocardial infarction (Rouillard and Holmes,
2014), and the potential of patient-speciﬁc modelling (Prakosa
et al., 2014; Taggart et al., 2014; Villongco et al., 2014), ﬁnishing
with an overview of what all this may mean for clinical practice
(Taggart et al., 2014).
The penultimate block of papers celebrates novel technologies.
These include visualisation of the developing heart (Vostarek
et al., 2014), cardiac applications of optogenetics (Ambrosi et al.,
2014) and super-resolution imaging (Hou et al., 2014), as well as
ultra-sensitive detection of nano-molar substances in coronary
blood (Ward et al., 2014), microﬂuidic techniques for ex vivo
research (Uzel et al., 2014), the re-discovery of cardiac tissues slice
as a pseudo-two-dimensional model system of the heart (Wang
et al., 2014), improvements in optical mapping data analysis (Yu
et al., 2014), and the revolutionary use of stretchable electronics
for cardiac surface applications (Gutbrod et al., 2014).
The volume concludes with a paper on data visualisation
(Walton et al., 2014), showing how a suitable user interface can
aid novel insight and the effective communication of one's mes-
sage. The guest editors hope that the volume, as a whole, has itself
achieved this aim, providing plenty of food (beyond red herrings,
chickens, and eggs) for further thought.cense (http://creativecommons.org/licenses/by-nc-nd/3.0/).
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